A representation of (p, q)-Bernstein polynomials in terms of (p, q)-Jacobi polynomials is obtained.
Introduction
Classical univariate Bernstein polynomials were introduced by Bernstein in a constructive proof for the Stone-Weierstrass approximation theorem [] , and they are defined as [] Then, for each point x of continuity of f , we have B n (f )(x) → f (x) as n → ∞. Moreover, if f is continuous on [, ] then B n (f ) converges uniformly to f as n → ∞. Also, for each point x of differentiability of f , we have B n (f )(x) → f (x) as n → ∞ and if f is continuously differentiable on [, ] then B n (f ) converges to f uniformly as n → ∞. 
Basic definitions and notations
Next, we summarize the basic definitions and results which can be found in [-] and the references therein.
The (p, q)-power is defined as 
where the shift operator is defined by
and
The (p, q)-Bernstein polynomials are defined as
and can be expanded in the basis {x k } k≥ as
From the definition of (p, q)-Bernstein polynomials it is possible to derive the basic properties of (p, q)-Bernstein polynomials. () End-point properties
The (p, q)-Jacobi polynomials are defined by
and they satisfy the second order (p, q)-difference equation
The (p, q)-Jacobi polynomials satisfy the three-term recurrence relation
where 
Proof The result can be obtained by equating the coefficients in x j .
If we introduce the first order (p, q)-difference operator
Lemma . The (p, q)-Jacobi polynomials satisfy the following structure relation:
where
Proof The result follows from () by equating the coefficients in x j .
Theorem . The (p, q)-Bernstein polynomials defined in () have the following representation in terms of (p, q)-Jacobi polynomials defined in ():
where the connection coefficients H k (i, n; α, β; p, q) satisfy the following three-term recurrence relation:
()
Proof In order to obtain the result we shall apply the so-called Navima algorithm (see e.g.
[, ] and the references therein) for solving connection problems. If we apply the first order linear operator L i,n defined in () to both sides of () we have
From the three-term recurrence relation for (p, q)-Jacobi polynomials it yields
Therefore, by using the structure relation for (p, q)-Jacobi polynomials () we have 
Conclusions
In this work we have obtained a three-term recurrence relation for the coefficients in the expansion of (p, q)-Bernstein polynomials in terms of (p, q)-Jacobi polynomials. For our purposes some auxiliary results both for (p, q)-Bernstein polynomials and (p, q)-Jacobi polynomials have been derived.
